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Nucleotide probe selected in particular among the following: TG CGT TAT GTG ACC AGA, GTG CGT 
CTT GTG ACC AGA, GT CTT GTA ACC AGA CAC AT, CGT CTT GTA ACC AGA TAC AT, CGT 
CTT GTG AGC AGA AGC AT, CG ACC GAG CTC GTG CGG CGT G, G TAC CGG GCA GTG ACG 
C, G ACG CCG CTG GGI CCG CCT G, G ACG CCG CTG GGG CCG CCT G, G GAG GGI ACC CIG 
GCI GAG T, G GAG GGG ACC CGG GCG GAG T, TCG GTG GAC ACC GTA TGC AGA C, GG 
ACG GAG CGC GTG CG, C ATC TAT AAC CGA GA, and their complementary sequences, being 
understood that the said probes have at least the underlined sequence, and can further contain one 
or two bases selected, respecting the sequence continuity, among the non-underlined bases. These 
probes are useful for determining a person's HLA DQ beta genotype. They have in particular the 
advantage of being useable at a single hybridization temperature, in particular 37 DEG C. 
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(54) HLA DQBl^-fK>y«fcJ«-*fca60JtjrV^H7 , B-^*J:tt»tt 



(57) (»»] 

ffrfcTiBE^TG CGT TAT GTG ACC 
AGA, GT G CGT CTT GTG ACC 
AGA, GT CTT GTA ACC AGA CA 
C AT, CG T CTT GTA ACC AGA 

TAC AT, CG T CTT GTG AGC A 
GA AGC AT, CG ACC GAG CTC 
GTG CGG CG T G, G T AC CGG G 
CA GTG AC G C, G A CG CCG CT 
G GGI CCG CCT G, G A CG CCG 

CTG GGG CCG CCT G, G G AG 
GGI ACC CIG GCI GA G T, G G 
AG GGG ACC CGG GCG GA G T, 
TC G GTG GAC ACC GTA TGC A 
GA C, GG ACG GAG CGC GTG C 
G, C ATC TAT AAC CGA GA, *± 



cn6©:/n-:/HL A©HLA WK-^iifcrf^ 



(2) 



ffS2 0 0 0-5 1 1 4 3 0 



1. 

- TG CGT TAT GTG ACC AGA . 

- GTG CGT CTT GTG ACC AGA , 

- GT CTT OTA ACC AGA CAC AT 

- CGT CTT OTA ACC AGA TAC AT, 

- CGT CTT GTGAGC AGA AGC AT 

- GG ACC GAGCTC GTGCGGG GT Q, 

- G TAC COG OCA GTG ACQ C 

- Q ACQ CCG CTQGGI CCG CCT ft 

- G ACGCCGCTGGGGCCGCCTG 

- G GAGGGI ACC CIG GCIGAG T, 

- T CG GTG GAC ACC GTA TGC AGA C 

CATC TAT AACCGAGA, 

- GG ACC GAG HI GTG CGO GOT G, 

- CAACQGQ ACC GAG m GTG CG, 

- GTG CGT CTT 1 TG ACC AGA TA 

- C GT CTT GTA ACC AG1 TAC AT. 

- T A AC CGA GA A GAG TAC GT G C, 

- CGAGGAIGAC GTGCGC TT T 

- GC GAC GTG W GTG TAC CO, 

- G GGG IGI CCTIAC GIC GAG TAC T. 

- GGG CCG CCT 1AC ICC GAG, 
~ G GG CCI CCT QCC GCC GA, 

- TG GAG QGG GCC CGQ GCQ TCG G, 

& ct xsznz (Dmm&imMfr zmtRznz sw^^-y ?u-7v&-? r , my 
n-?m^< t$>Tmt$<DM$m^u set, %<Dm\<omm&mfLt& 

2. TIHE^iJ: 



(3) 



¥M 2 0 0 0 - 5 1 1 4 3 0 



- TO COT TAT GTG ACC AC* A 

- otq cgt ctt gto acc aga r 

- GT CTT OTA ACC AGA CAC AT, 



- GG ACC GAG CTC fl TO COO GGT 




AT, 




- G ACQ CCG CTG Gog CCG CCT G 

- G ACQ CCQ CTG ggg ccg CCT G, 

- O GAG OGI ACC C1G GC1 GAG T, 

- & GAG GGG ACC CGG GCG GAG T, 

- TCG GTG GAC ACC G TA TGC A GA C 
" GG ACC GAG ITT GTG CGG GOT G, 

- C AAC GGG ACC GAG IGI GTG CO, 

- gtg cqt ctt rrq acq aga ta, 



- T A AC CGA GAA GAG TAC GTG C, 

- C GAGQAI QAC OTGCQC TT, 

- GC GAC GTG IAI GTG TAC m 

- G GGG IGI CCT IAC GtC GAG TAC T 

- GGG CCG CCT IAC TCC GAP, 

- GOG CCI CCT GCC GCC rtA 

' TO QAO GGG; GCC CGQ <jCQ TC<jr O. 

3. TIE: 

- GT CTT GTA ACC AGA CAC AT, 

- C GT CTT GTQ AGC AGA AGC AT, 

- G TAC CGG GCA GTG ACQ C. 

- G GAG QQl ACC CIG GCI GAG T, 

-■ T CG OTP GAC ACC GTA TGC AGA C 



AGI TAC AT, 



(4) 



#112 0 0 0-5 1 1 4 3 0 



4. TIB: 

- O GGO TGT CCT IAC QIC GAG TAC T, 

- GGG CCO CCT IAC ICC GAG. 

- GGG CCT CCT QCC GCC GA 

5. TIE: 

- GG ACC GAQ IT* GTG COG GOT Q. 

- C AAC GOG Af:C OAO TGT <^T-<^ CG, 

- GT<? GQT CUT ITG ACC A<3A TA, 

- QQiI-CJar GTA ACC AO* TAC AX, 

- T AAC CPA GAA OAO TAC OTP C, 

- C <5*V<? QAI QA<? QTO CCfC TT, 

- GO GAC GTG IAI GTG TAC CG. 

- TO QAO OOP GgC CGG GQQ TCP 

6. TtHE^iJ: 

- CSC GAC GTG GAG GTG TAC CO. 

- A GAG GAG GAC GTGCGC TT 

9. ^y7°;Wctt-r&»M<7)HLA DQB1 £ 

9iS*rs^j*tfcv^T, vy?)W<offl&m.<o*v 3?fns*?F7u-7£(D 



1 0 . TI2@B^J : 

- ACC AQA CAC ATC TAT AAC CG, 

- GG CCT GTT GCC GAP TAf! T, 

- CG<? CCT AQC OCC QAQ TAC T, 

- CGQ CCT GAT GCC QAQ TAC, 

1 1 . TEE^J : 

- GC GAC GTG GAGGTGTAC CG 

- A GAG <?AQ QAQ QTQ CQC TT, 

tmm 9 43j; i o (D^t nmctmcofiifco 

1 2 . IfM 3-5 tlfr— 3T^iL/c^ < £ fe-0©7°n-y«ffi 

fs, i»«9~i i (D^tn^—DKmmmmo 
1 3. K^o-7%M»^n-^i:UTffiffl"rs, tmm 

9~i2 ©v^n^—ofcjBiRo^o 

i 4. Mm7u-7t<Ds\j7w mm^^'ommm^m^ntcmmm 



1 5. ^£B7°n-7^\ TISE^iJ : 

- GGA COQAQ CG COTC CG, 

- C ATC TAT AAC CPA, OA , 

- C QC TTC QAC AQC OAC GTG G. 

1 5 ©^Tnfr-ofcfsf^m, 



- AC C AGA CAC ATC TAT AAC CG 

- GG CCT GTl <3CC GAG TAC T, 

- C GG CCT AGC GCC GAG TAC T T 

- A GAG GAG OAC gTG CGC TT, 

- GC GAC GTG GAG GTG TAC CG, 

- CGC TTC QAC AGC QAC GTQ G, 



-7*£^#f#3, HLA DQBl^^ \>y>?m*v K 
1 8 . TIHffi^iJ : 



(7) 



^g2 0 0 0-5 11430 



- TG CGT TAT GTG ACC AGA T 

- GTQ CQT CTT GTG ACC AGA , 

- GT CTT GTA ACC AQA CAC AT, 

- C GT CTT GTA ACC AGA TAC AT 

- CGT CTT QTQAQC AGAAGC AT, 

- GG ACC GAGCTC GTG CGQQGT G, 

- GTACCQQGCAGTQACGC, 

- G ACG CCG CTC GGt CCG COT G, 

- G ACQ CCQ CTO GGG CCG CCT ft 

- G GAG CKft ACC CEQ TO GAG T, 

- GGAGGGO ACC CGGOCG GAG T, 

- TC Q QJQ QAC ACC GTA TGC AQ A C, 

fc&^Tfemisn%7 0 u-7%rcte%nz(Dmmmqzn^ set, tee 

- ACC A<3A CAC ATC TAT AAC Cft 

- GG CCT GTT GCC GAG TAC T, 

- CGQ CCT AGC QCC GAG TAC T, 

- C GG CCT GAT GCC GAG TA C. 

- A GAG GAG GAC GTGCGC XT. 

- GC GAC GTG GAG GTG TAC CG, 



1 9. TIBSH^iJ: 



(8) 



ftS 2000-51 1430 



- TG CQT TAT OTO ACC AO A, 

- org ccnr ctt o to .a cc aq a . 

- err ctt gta Arr aqa cac at. 

- CGT_£TXCjTA ACC AGA TAC AT. 

- CCyilgXJ: OTQ AQC AflA AQC AT, 

- GO ACC «AG CTC GTG gflfl GGT 

- O TAC CGG OCA GTG A CQ C 

- O ACQ CCO CTO OCT CC G OCT G 

- G QAG GQI ACC CIO GCI GAP T, 

- TCQ OTP QAC ACC ffCA XOC AGA C. 

- A CC AGA CAC ATC TAT AAC CO, 

- C OO OCT AGO GCC GAG TAC X. 
" COO CCT OAT GCC QAQ TAC, 

- GC OAC GTG GAG GTG TAC CG, 

- A GAG GAG GAC ATG rnr TTT 

2 o . tmm 3 ~ 5 wrn^— otdEeo^a < £ t— oo^a-T^m?, 

2 1 . tmm 3 ft <£ tf / S ft «|f ^ 4 43 £ tf / * 5 T*j£.m L fc 7°n 

-7fc^tr, W3I2 o fciE«©4^ ho 

2 2. l£7 p n-7*«l7 0 n-7£ Uiffi-et§, IM^l 7-2 i<D^?ft 

2 3. TfH : 

- GG ACQ GAG CGC GTG CG 

- C ATC TAT AAC CGAGA. 

- CGC TTC GAC AGC GAC GTG G 



(9) #82 0 0 0-5 1 1 4 

2 2(D^?ftfr—Ofc$?M<D*v ho 

2 4. m7n~?mmm7 tmrnizfeMisnz, tmmi 7-2 3<D^tnfr 
—D\cmm<D*v ho 



HLA DQBl*-f lfy?£i*£r5fci6CD 
*m%(D3Lmt<Z. fB^OHLA DQ^-£ (DQB) jUS^SfcjfcSf 5fcJ&07?}£ 
*fWJ07a?S, 7n-7*5j:;cMry M±, »ttHLA DQBiiH£?e>tfctfi 

Mc&tfMLA£^:/7\ IfilifiMgftiiT^^ HLA.DQB1 
O^OSfSOilf^ffi (HLA— A, Bfe^tfC) ftft^Wt^^n 

§^o7nsj^ (mn sn-F-rso »fiii(HLA-D) &mm^< 

*^0©BP^ Uv^xyht F^-£«<DHLA|rM4 (^Xlfccfctf I 
I) t#<#« 0 fct, MA#JVy?&V%ZmiEmr*&&'<%?2bZo C 

^XIIHLAKigOl^^;l/TO^^P-ttWWaOfc^0, fftfr^ &m 



HLA DQBiae^jSOb^^-eO^tttt, DQ wU 2. 3£><£tf 4#Mtt^« 
TSlfe}ff^W^-rt 0 >^SMfflLT^ffi^n/c(WHO Nomenclature Committe 
e,1990) o DQ wl#»«, #^T% M3W:/*^7DQ w5*5<J:tf 6fcS5fc 
^S?n, DQ w3tt, DQ w7, 8:fe<fctf 9 fc£5fc#SStt;fco LfrU ^l^t 
^a?nSlfil?f^O^?*T*a, DQ wK DQ w2, DQ w3©#g1£tfKSiJ£ft5 

frofc 0 =tCX\ Z<0&W&lt. Sft5ite?fe«fctm3iite?ODNA^IjO 
WfMt^o HLA-Dffi«t?4^KD*lifi, BBTUfcJctf^ttttx TROWSDALE 
6, 1985, Imimol.Rev.85 : 5-43ldStf5ntV5o 

iHS^M##T&, HLA£, IftCHLA DQO^aHt*ite?OP^;l/T*E 

8##rf SCfc^&fcf SfrM#8re&5o iifc?S##TfcJ\ 

d n Aowffr{kfe«fctf#6nfe»ffr w>rX0#ffiT?«j£snsvvb«>3 trflp 

J mV&Zo *ffl!f#frm4,582,788^*#figo 
RFLP&&, 7fflcDDQ#SttO[llS^^Tt§o LfrU RFLP#*Ttt, 

^ret, fcr, ^<o^ae?t4co^«f-e«4Stffi*nai\ rf 



HLA»e^\ #tDQBae?ODNAE5ijOftIiSK:«J;0, ^©se^oE^jom^ 

*Vd?Z\s*?-Y1t^-7.h'?Z>Z'(\Zy>?mZ. ANGELINie. Nat. Acad 
. Sci. USA vol.83 : 4489-4493 (1986) OMtfSK^tlTl^ «fc 9 K D N A 
fcMfStfctfT?^ SfcRNAfcfcigE-RT^-e&MC. UCLA, J. J. VAN ROOD 
, J. GORSKI, B. MACHC1987) J . Clin. Invest. 80, 1155£#j$) 0 

FCR&Evmmmmmz, mzAot^xu hlaodnao^t^s^cl 

fco HLA^fc^O^Uri^^U^f-H^-X^t-^^^lfy^OgSl 
Olfflli, ±|H-e?lfflL/c»(CANGELINie»^LTfeD, fflDNAWn 

fc>k}>3 rw>j g«Ltl>So jiSOifii?f¥Tii 

IrDTc^&I^XII HLAMV£jtfE?«mfc}iffl^nfc (J.M. TIERCY, J. GO 
RSKI, M. JEANNETMtfB. MACH(1988)Proc. Natl. Acad. Sci. USA 85, 198% 
5tf£J. M. TIERCY, J. GORSKI, H. BETUEL, A.C. FREIDEL, L. GEBUHRER.M.JE 
MNET&£tfB.MACH(1989)HumanImunol.24, 1 §#BH) 0 ^XIIHLA^h°y 

tBUPCT WO 89/11547^M^tlfc^O-efe§o rjffiKy FJ ft 

Sfcfci:- F o-b;l/P-Xiltc? * F7°n-7£^U ii^tiMt 
OM7'J-y FlM«ft£fT9C£fr£«^ cnti, HLADQA^fc^fc 

&xfw*m&p-V7*5.7mi£&g<Dfc&icmm°£nr^% (r.k. saiki^, 

Proc. Nat. Acad. Sci. USA vol : 86, p .6230-6234 ; (1989)) 0 



#«J<D7a^2\ c D N Ai«£ HO&gjg^DliSJ^te-tf-;/ 7°;l^^ tf 

*3m<D*J\?y7mZ. fffKtt DUNN A.R..HASSEL J.A. (Cell, 12, 
23, 1977) •vmuc§SMt<tirc^t>ti>% HJ-yhW^J 7"nh=i-;l/£&fflt 



m%m?zctmm'e&%o ^mmfu~y^ for, »£37 

fPltffeWl £#£<D^- U J? * u^-f- F7°p-7 fcftjfrrsffiif 

KB'JU xmT*%>tltf, ^B£-?teftl5ttT^sa4r0HLA DQ#Stt (HLA^H 
^O^B, 1995, Bodnier Julia TissueAntigens, 1995, 46, 1-18) ^ 

^iMftTtOiW^Ito tot, 7°n-7«. '>&<^T£S»E 



timm. &ftn?&5 0 mrn&m (M*.n. ©yo-^iAii, 

TG CQT TAT GTG ACC AQ A 

(26B) : Cfttt, DQBI 06011, 06012, 030l43«J;t?0304#S14*^ii-r5 ; 

GTG COT CTT GTG ACC AGA 

(260 : DQBI 0602, 0302&J:!J : 03032#Ktt \ 

GT CTT QTA ACC AGA CAC AT 

(26D) : DQBI 0603, 0604, 0607*5 i. tf 0608f#Stt > 

C OT CTT GTA ACC AGA TAC AT 

(26F) : DRQBI 06051, 06052, 0606*3 J; tf0609SfSS : 

CGT CTT GTG AGC AGA AGC AT 

(26E) : 0201*>Jctf0202t#Stt ; 

GG ACC GAG CTC GTG CGG GOT G 

(23A) : DQBI 0401WS8: ; 

G TAC CGGGCA GTGACG C 



(49A) : DQBI 0501#M14 \ 

G ACQ CCO QTQ GQl CCQ CCT Q 



(16) ftS2 0 0 0-5 1 1 4 3 0 

(55A) : DRB1 030k 0302, 03032. 030443 <£ tf 0305f#Mtt ; 

G ACQ CCQ CTO QQQ CCG CQT Q 



(55' A) : DRB1 0301, 0302, 03032, 030443 <£ tf0305#Mtt i 

G GAG <K?I ACC Q|G GCI QAG T 

(70A) : DRB1 0602, 060343 <£tf0608#gft ; 

G GAG QGG A CC CGG GCG QAG T 

(70' A) : DRB1 0602, 060343 «fc tf0608l#Mtt I 

TCG GTG GAC ACC QTA TQC AQA C 

(70B) : DRB1 040l43j;tf0402#S , l4o 

723a, 23B, 26c, 26f, 37C, 37a, 45a, 57D, 57E, 57F43 <fctf70C"T?fc& D , * 
*^©M7°n-7«t/i, TEJcUJW-rs 7°n-7*HRP 1 43 £tfHRP 2 

*MOa'aa^43^T, 23A, 26A, 26BftHO»5t^s!WV^c»^*fett 
fl^M^flVfc^ (HRPl^a ^tffiIO«l(t tlO«fe5^8L 



U*^K7°P-m TIB : 



(18) 



15*2 0 0 0-5 1 1 4 3 0 



TO CGT TAT QTQ ACC AQA (26B), 
G TG CGT CTT GTG ACC AGA (26C), 

GT CTT CTA ACC AQA CAC AT (26D), 
C GT CTT GTAA CC AQA TAC AT (26F), 
CGT CTT GTGAGC AGA AGC AT (26E), 
GG ACC GAQ CTC GTCrCQGQQT G (23 A), 

G ACG CCG CTG GGI CCG CCT G f 5SA1 
G GAG GGI ACC CIGGCI GA G T (70A), 
T CG GTG GAC ACC GTA TGC AGA C (70B), 
GG ACC QAG rriGTQCOGGGT G(23a), 
C AAC GGG ACC GAG IGI GTG CG (23B), 
GTG CgT CTTITG ACC AGA TA (26c), 
CGT CTT CTA ACC AOITAC AT (26Q, 
T AAC CGA GAA GAG TAC GTG C (37C), 
C GAG GAI GAC GTG CGC TT (37a), 
GC GAC QTG IAI GTG TAC CG(45a), 
G G GG IGI CCT 1AC GIC GAG TAC T (57D), 
G GG CCG CCT IAC ICC GA G (S7E), 
G GGCCICCTGCCGCC GA (57F), 
TCr GAG GGG GCC CGG GCG TCG G (7QCY 



(19) ft$ 2000-51 1430 

-7°n-7*26D, 26E, 49A, 7QAfe«fctf70BO^ft < £ $>—D, 

- 7°n - 7~26E, 49A, 70A43 «t tf70B©'>& < £ £> — 3, 

- 43 «fc / £ « 7°n — 7*57D, 57E43«fctf57F©4>:&:< c\ 
-4b'j;tf/t/c«7 0 n-y23a, 23B, 26c, 37C, 37a, 45a43 «k tf70C<D'>& < £ 

-7* : 

ACC AQA CAC ATC TAT AAC CG 

(26A) ; S^tl^DQBl^Mtt : 0501, 0502, 05031, 05032, 0602, 0604, 060 
7*5 <fctf 0608 ; 

GO OCT GTT GCC GAG TAC T 

(57A) ; S$n§DQBI#Stt : 0501, 0604, 06051, 0606, 0608*5 £ 1/0609 ; 
C GG CCT AGC GCC GAG TAC T 

(57B) ; B»£nSDQBlftgtt : 050243 «fc tf0504 ; 

C GG CCT GAT GCC GAG TA C 

(57C) ; IM£n3DQBl#gffi : 05032, 0602, 0603*3 J: 0607 '. 

CSC GAC GTG 64G OTP TAP re 

(45A) ; KHSttSDQBlftFgtt : 030l43«fctf0304 I 

A GAG GAG GAC GTG CGC T T 



(37A) ; SH^n5DQBH#Mtt : 06011 43 <fc #06012 ; Sfctt^nsotBM&BB^iJ 



(20) ft£2 0 0 0-5 1 1 4 3 0 

±ELfe^rStfe^T, 3{@<D7°n-757D, 57E& £tf57F£ 
7"p-7*57A, 57Bfe«fct;57C06l>4< £*>—Dlim.fr£t>-&Xtiffl't%l3&teW 

t 5 5 A,, Utt-Pfe 5 £ L TSK* ti5 t ±12 Lfcil D T*fc3 „ 
4: 7 U >y FffMMJR Lfc^-Umx^ «fc 5 £ n/c^ff"? 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 . Th i s document has been translated by computer. So the translation may not reflect the original 
prec i se I y. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



[Claim(s)] 

- TG CG T TAT G T G AC C AGA , 

- GTG CG T CT T GTG ACC AGA , 

- OT CTT GTA ACC AGA CAC AT. 

- CGT CTT GTA ACC AGA TAC AT, 

- CGT CTT GTQAGC AGA AQC AT, 

- GG ACC GAGCT C GTGCGGGGT G, 

- G TAC CGG GCA GTG ACG C> 

- G ACG CCG CTG GGI CCG CCT G. 

- G ACG CCG CTG GGG CCG CCT G. 

- G GAGGGIA C C CIGGCTGA GT, 

- G G AC r GGG A CC C GG GC G GA G T, 

- TCG GTG GAC ACC GTA TG C A GA C, 

- GG ACG GAG CGC GTG CG. 

- C ATC TAT AACCGAGA . 

- GG A CC GAG m GTG CGG GGT G, 

- CAACOGG ACC GAG IGI GTG CG, 

- C GT CTT GTA ACC AGI TAC AT. 

- T AAC CGA GAA GAG TAC GTG C. 

- C GAG GAI GAC GTG CGC TT. 

- GC GAC GTG 1AI GTG TAC CG. 

- G GGG IGI CCT IAC GIG GAG TAC T. 

- GGG. CCG CCT IAC ICC GA G. 

- GGG CC! CCT GCCGCCGA, 

1 th following " TG GAG GGQ GCC CGG GCG TCG G, 

1. The fol lowing : 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://ww4.ipdl.in^ 6/1/2009 
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And a nucleotide probe which may contain 1 or two bases which are chosen from bases other than an 
underline part while it is a nucleotide probe chosen from those complementary sequences, this 
probe has the arrangement of an underline part at least and the continuity of the arrangement is 
held further. 

- TO CQT TAT OTP ACC AGA , 

- OTP CQT CTT QTG acc AQA , 

- GT CTT OTA ACC AQA CAC AT, 

- CGT CTT OTA ACC AGA TAC AT, 

- COT CTT GTG AQC AGA AOC AT, 

- GO ACC GAG CTC fiTG CGG GOT O 

- O TAC CCfQ OCA QTfi acq C, 

- P ACQ CCP CTG GOT CCG CCT P. 

- O ACQ CCG CTG GGG CCG CCT G. 

- O GAG GGI ACC CIO GCI GAG T, 

- G GAG GGG ACC CGG GCG GAG T_ 

- TCQ OTP GAC ACC GTA TOC AGA C, 

- GG ACC GAP m GTG COO GOT Q> 

- C AAC GGG ACC GAG IPS GTG CO, 

- OTP COT CTT ITQ ACC AGA TA, 

- CGT CTT GTA ACC AOa TAC AT, 

- T AAC CGA GAA GAG TAC GTG C, 

- C GAG GAI GAC GTG CGC TT, 

- PC GAC GTG IAI GTG TAC CP, 

- P GGG IOI CCT IAC GIC GAG TA C T, 

- G GG CCG CCT IAC ICC GA G t 

- GGG CCI CCT GCC GCC GA 

2. Following arrangement : - TO GAG GGQ QCC COG CCG TCP O. 

And the probe according to claim 1 chosen from what is defined by those complementary sequences. 

- GT CTT OTA ACC AGA CAC AT. 

- CGT CTT OTP AGC AOA AGC AT, 

- Q TAC COO OCA GTG ACG C, 

- G GAfi GOT ACC CTG GCI GAG T, 

3. The following : T CP QTQ QAC ACC <&TA TGC AQA C, 

And the probe according to claim 1 chosen from those complementary sequences. 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?a1w_u=http://ww4ipdlinpit.gojp/To]aijitu/tjitemcn... 6/1/2009 
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- G GGG IOI OCT IAC G IC GAG TAC T, 

- GQG CCG CCT IA C ICC GAG. 

4. The following : - G OG CCI CCT GCC GCC GA. 

The probe according to claim 1 ** chosen. 

- GG ACQ GtAGr TTT GTG OGG GGT G, 

- C AAG GCrfr ACC GAG IGI GTG CG, 

- g tg cgt err it q acc aga ta, 

- G GT GTT GTA ACC AGI TAG AT, 

- T A AC GGA QAA OAG TAG GTG C, 

- C GAG GAJ GAG <3rT<& CGC TT, 

- GC GAG GTG QTQ TCAQ CO, 

5. The following : - TO GAG GGG GOG GGG GCG XGG G. 

The probe according to claim 1 ** chosen. 

- GC GAC GTG GAG GTG T A G CG, 



6. Fo I lowing arrangement 



A GAG GAG GAG GTGCGC TT. 



And the probe according to claim 1 chosen from what is defined by those complementary sequences. 

7. Probe of any one statement of claim 1-6 corresponding to arrangement and those complementary 
sequences of underline part in arrangement. 

8. Probe of any one statement of claim 1-7 carrying out coupling to ligand for sign of this probe 
being carried out, or making those combination to solid support easy, or having combined with 

sol id support. 

9. HLA DQB1 of target nucleic acid which exists in sample In a method of determining typing 
selectively at least, Hybridization by a publicly known method with an oligonucleotide probe of 
this nucleic acid in a sample is examined, Hybridization chooses an examination effectively 
observed at a single temperature equal to 37**2 ** as a positive examination, This oligonucleotide 
probe contains at least one probe chosen from things which claim 2 defined, or those complementary 
sequences, A method which may contain 1 or two bases which are chosen from bases other than an 
underline part while this probe holds the continuity of arrangement further including arrangement 
of an underline part at least. 

- AC C AGA CAC ATC TAT AAC CG T 

- GG CCT QTT QCC GAQ TAC T, 

- C GG CCT AGC GCC GAG TA C T. 

m ru * n • + - C GG CCT GAT GCC GAG TA C. 

10. The following arrangement : " V" ^ >rf ^ 

A method according to claim 9 of examining further hybridization of at least one probe chosen from 
things defined as alike, or those complementary sequences, and nucleic acid in a sample. 

- GC GAC GTG GAG GTG TAC CG. 

11. The following arranged : " A GAG GAQ GAg GTG CQC TT, 

A method given in either of claims 9 and 10 which examines further hybridization of at least one 



http://ww4.ipdl.inpit.goo'p/cgi-b^ 6/1/2009 
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probe chosen from things defined as alike, or those complementary sequences, and a target nucleus 
in a sample. 

12. A method of any one statement of claim 9-11 which uses at least one probe which any one of the 
claims 3-5 defined. 

13. A method of any one statement of claim 9-12 which uses this probe as a capture probe. 

14. A method according to claim 13 shown by a detection probe in which a field of a target except 
a possible existence of nucleic acid combined with a solid support by hybridization with a capture 
probe being recognized by this capture probe and hybridization are possible, and by which the sign 
was carr i ed out. 

- GG ACG GAG CGC GTG CG. 

- CATC TAT MCCQAgft, 

15. A detection probe is the following arrangement. : ~ CQC JTQ QAQ AQQ <5AC OTCr G. 



A method according to claim 14 chosen from things defined as alike, or those complementary 
sequences. 

16. A method of any one statement of claim 9-15, wherein this probe is similarly defined as claim 
7. 

17. At least one probe chosen from what is defined by any one of the claims I -6 is included, and 

- AC C AGA CAC ATC TAT AAC CG. 

- GG CCT GTT GCC GAG TA C T. 

- CGQ CCT AGC QCQQAQ TAC T, 

- CGQ CCT OAT QCC QAQ TAC, 

- A GAG QM? QAQ QTQ CGC TT, 

- GC GAC GTG GAG GTG TAC CG, 

it is the following arrangement further. : ' CGC TTC QAQ AQQ QAQ QTQ G, 

A kit for HLA DQB1 typing which may contain one or more probes chosen from things defined as 
alike, or those complementary sequences. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?atw_u=http://www4.ipdl.inpit.go.jp/Tokujitu/tjitemcn... 6/1/2009 



JP,2000-511430,A [CLAIMS] Page 5 of ( 

- TG CGT TAT GTG ACC AGA . 

- GT Q QGT CTT QTG ACC AQA , 

- GT C TT GTAAQC AQA CAC AT, 

- C GT CTT GTA ACC AGA TAC AT. 

- C GT CTT GTG AGC AGA AGC A T. 

- GG ACC QAGCTC QTG QQQ QGT G, 

- G TAC C W QQA QTQ ACG C, 

- G ACG CCG CTG GGI CCG CCT G. 

18. The following arrangement : 

G ACG CCG CTG GGG CCfi CCT G. 

- G G AG GCS ACC CIG GCI GAG T. 

- Q GAG GGG ACC COG GCQ GAG T, 

- TC G GTG GAC ACC GTA TGC AGA C. 

Probes defined as alike or those complementary sequences are included, and it is the following 

- AC C AGA CAC ATC TAT AAC CG. 

- GG CCT GTT GCC GAG TAC T. 

- C GG CCT AGC GCC GAG TAC T. 

- C GG CCT GAT GCC GAG TA C. 

- A GAG GAG GAC GTG CGC TT. 

arrangement further GC GAC GTG GAG GTG TAC CG, 

The kit according to claim 17 which may contain one or more probes chosen from things defined as 
alike, or those complementary sequences. 
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TG CGT TAT O TG ACC A GA, 
OTP CGT CTT OTG AQC AQA , 
GT CTT GTA ACC AGA CAC AT. 
C GT CTT GTA ACC AGA TAC AT, 
C OT CTT GTG AGC AGA AGC A T. 
GG ACC GAG CTC GTG CGG GGT G, 
O TAC CG(i OCA GTG ACQ C, 
G ACG COG CTG GGI CCQ CCT G, 
G GAG GGI ^CC CIO OCX GAG T, 
TCG GTG GAC ACC GTA T<?C AGA C, 
A CC AGA CAC ATC TAT AAC CG, 
CGG CCT AGC GGC GAG TAC T* 
CGG CCT GAT GCC GAG TAC 

OC GAC QTG GAG GTG TAC CG» 



Or it is the following by a probe and a request which are defined by those complementary 

- A GAG GAQ QAQ OTP CGC TT, 

sequences.:- °° CCT OTT «3CC <?AO TAC T, 

Or the kit according to claim 17 including those complementary sequences. 

20. The kit according to claim 17 containing at least one probe of any one statement of claim 3-5. 

21. The kit according to claim 20 containing a probe which claim 3, claim 4, and/or claim 5 
defined. 

22. A kit of any one statement of claim 17-21 which this probe can use as a capture probe. 

- GO ACQ GAG CQC GTG CO. 

- C ATC TAT AAC CPA QA , 

23. It is the follewing further. : " COC TTC GAC AGC GAC GTG G. 

A kit of any one statement of claim 18-22 containing at least one detection probe which is ** 
chosen, and by which the sign was carried out. 

24. A kit of any one statement of claim 17-23 in which this probe is similarly defined as claim 7. 



[Translation done. ] 
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NOTICES * 

3 0 and INPIT are not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original 
recisely. 

. **** shows the word which can not be translated. 
. In the drawings, any words are not translated. 



ETA I LED DESCRIPTION 



Detailed Description of the Invention] 

n order to determine HLA DQB1 typing A nucleotide probe and method The theme of this invention i 
he method, probe, and kit for determining each HLA DQ beta (DQB) genotype. 

specially the method, probe, and kit of this invention are related with detection of polymorphisi 
LA DQB1 gene. Although especially this method, these probes, and kit of this invention are 
pplicable to HLA typing in transplantation, medical diagnosis, and legal medicine, It is thought 
hat the existence of HLA DQB1 allele is helpful also as an index of susceptibility to the i lines 
f insulin dependent diabetes me I I itus etc. of a certain kind. 

he code of the HLA (human lymphocyte antigens) system is carried out with a human major 
i stocompat i b i I i ty complex. It serves as the main restraints in the case of the organ 
ransplantation between individuals by distinguishing self and not-self. Therefore, the antigen o 
he HLA system is used in the typing method for determining an individual's genius over the 
eature and the illness of a certain kind between the donor in the case of an organ 
ransplantation, and a recipient. 

series of loci of polymorphism which an HLA system is analyzed enough and located at intervals 
f about 2 cent i morgans on the short arm of the 6th chromosome from a hereditary viewpoint are 
omprised to some extent, a group revealed in [ three loci (HLA-A, B, and C) of this system ] 
***** — alloantigen (class I) is encoded. Another field (HLA-D) actually encodes the alloantige 
class II) of the second group revealed in ****** by advanced polymorphism including some genes, 
ome of other loci and complementary cascade factors Bf which control especially the ingredient C 
nd C4 also belong to an HLA system (class III). Most portion depends for a success of an organ 
ransplantation on the HLA identity (the class I and **ll) between a recipient and a donor, 
herefore, HLA typing should be exact as much as possible. This demand is mainly applied to a 
idney transplantation and a bone marrow transplantation. In the case of a bone marrow 
ransplantation, the decisive factor for the evasion for a transplantation success of the perfect 
dentity in the level of a class I I HLA antigen (i.e., advance of graft rejection or graft versus 
ost disease) is expressed. 

olymorphism of the gene expression product about a HLA-D field was clarified by the serological 
echnique based on the analysis which usually uses the ARO antiserum of the product of the HLA 
ene revealed by cell table **. However, the allele of a large number in which even the bottom of 
he best condition exists is undetectable by such serological techniques. 

he polymorphism in the level of HLA DQB1 locus was detected using the serological typing reagent 
hich defines DQ w1, 2 and 3, and 4 singularity (WHO Nomenclature Committee, 1990). DQ w1 
ingularity ranked second, it was further classified into serological subtype DQ w5 and 6, and DQ 
3 was further classified into DQ w7, and 8 and 9. However, the singularity of DQ w1, DQ w2, and 
Q w3 is only distinguished in the classification of the serotype used by being decided, 
n this invention, by using molecular biology showed many HLA genes existed and allele which is 
specially different from many those existed rather than having thought before. Then, this 
iversity is analyzed on the level of the DNA sequence of a different gene and allele. A structur 
ublicly known in a HLA-D field, arrangement, and polymorphism are hung up over TROWSDALE et al., 
985, and Immunol . Rev. 85:5-43. 
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enotypic analysis is a class II HLA system, especially the Norikata Arata method which makes it 
ossible to conduct the direct method of analysis of the diversity of HLA DQ on the level of a 
ene. Genotypic analysis is based on the principle of molecule hybridization. 

he first proposed method is the what is called "RFLP" method. [ that comprises fragmentation of 
NA by use of a restriction enzyme, and obtained analysis of the size of a fragment ] 
or example, refer to U.S. Pat. No. 4,582,788. 

he RFLP method is applicable to identification of seven DQ singularity. However, RFLP analysis 
nables the check of only a difference of allele of a certain kind undetectable in serology, 
possibility of being provided by this method is restricted. 

Ilele can be identified only when characterized by being located in the recognition site of the 
estriction enzyme in which mutation is used, therefore many alleles are not actually checked by 
his analysis. RFLP analysis rarely identifies the ornamentation in a coding sequence, and does 
ot provide the information about the exact character of ornamentation. Finally, this method 
equires time for use and is difficult. 

he option for analyzing class II HLA genotype is proposed, and it is the what is called "type 
hich makes oligonucleotide **-SU" method. This is used by the knowledge of the DNA sequence of a 
lass I I HLA gene, especially a DQB gene as a tracer for polymorphism analysis of the 
I i gonuc I eot i de which carries out hybridization specifically by the given part of the arrangement 
f the gene. The information on a possible peak is acquired by lack of those hybridization or 
ybridization based on a difference of those arrangement, and these oligonucleotides are chosen s 
hat various alleles may be identified. Even if they affect a single nucleotide, any differences 
f arrangement should be detectable. 

he typing method which uses an oligonucleotide as a base, Are applicable to DNA as indicated in 
he literature of ANGELINI et al. and Nat. Acad. Sci. USAvo 1 . 83:4489-4493 (1986), It is applicable 
I so to RNA (G. refer to UCLA, J. J. VAN ROOD, J. GORSKI, and B. MACH (1987) J. CI in. Invest. 80-1155) . 
ucleic acid amplifying method, such as PCR, made easy analysis of DNA of the individual class II 
LA. ANGELINI and others shows application of the beginning of typing which uses the 
I i gonuc I eot i de for the class II HLA as a base to the literature quoted above. 

arget DNA is made to adhere to nylon membrane, and the what is called "Southern" method is used, 
that detects with the oligonucleotide probe by which the sign was carried out ] 
hen the method, The class II which cannot be identified in the usual serology. . Were applied to 
etection of HLA a I lele. J. — M. TIERCY, J. GORSKI, M. JEANNET, and B. MACH (1988) 
roc. Nat I. Acad. Sci. USA 85, 198 and J. M. T I ERCY, J. GORSKI, H. BETUEL, and A. C. , [ FREIDEL and ] L. 
efer to GEBUHRER, M. JEANNET and B. MACH (1989) Humanlmmunol . 24, and 1. International patent 
pp Meat ion PCT WO for which another direct application on class II HLA typing used the what is 
ailed "dot blot" method It is indicated to 89/11547. What is called a "reverse dot" Although it 
omprises detecting hybridization with the target by which law combined the nucleotide probe with 
aper or a nitrocellulose membrane, and the sign was done, This is applied to detection of HLADQA 
yping and mediterranean sea nature beta-tha lassemia mutation (R. K SAIKI et al., 
roc. Nat. Acad. Sci. USA vol :86, p. 6230- 6234; (1989)). 

yping of a cell needs detection of the point mutation of a genome, and is accompanied by 
evelopment of the probe which has susceptibility of enough in detection of the homologous array 
n one nucleotide, and distinction between homologous arrays. Therefore, although it is generally 
ess than 30 nucleotides and high singularity is given about a test, good susceptibility uses the 
eld short probe. Use of a short oligonucleotide makes it possible to have large selectivity, 
igh singularity and good susceptibility are not only shown, but use is still easier, it can carr 
ut promptly, and development of the typing method automatable cheaply and easily is desired, 
his invention relates to the method, probe, and kit for HLA DQB1 typing which satisfies these 
equi rements. 

he method of this invention is applicable to detection of the allelic variation object which can 
e used for typing the heterozygosity sample of the various origins of a cDNA mold etc., and 
annot be distinguished in the usual serological method. 

I though the probe of this invention is explained below, in a Southern type method, it can be use 
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n the form (it is a sign with a usual tracer) of a detection probe, or can be preferably used in 
he form (sandwiches or reverse dot blotting) of the capture probe fixed on the solid support, 
he typing system of this invention uses preferably a what is called "sandwiches" protocol first 
ndicated by DUNN A. R. and HASSEL J. A. (Cell, 12, 23, 1977). Combine it with a solid support and 
re complementary to first nucleotide probe called a capture probe specific to the target gene in 
sample, and the target's another field, It comprises using the probe which enables detection of 
ybridization and with which the sign of the second was carried out, and what is called a 
etection probe by being shown with a marker. In the system of this invention, markers are 
nzymes, such as horseradish peroxidase, and can use other suitable arbitrary markers, 
he method of this invention is based on selection of the oligonucleotide probe chosen so that th 
ength and constituent not only give the singularity and susceptibility which are needed, but use 
t the specified temperature might be enabled. That is, especially the typing system of this 
nvention has the advantage of enabling operation at single 37 ** temperature of **2 **. 
owever, the length is able to mean use of a certain probe which is changed as for a grade by 
sing the buffer solution which promotes especially the stability of a hybridization complex to 
ome extent even in the case of the probe which meant detecting point mutation at a given 
emperature so that clearly. The probe of this invention follows, and especially, although it is 
ear 37 **, operation, When it is desirable to carry out at the temperature which is not 37 ** (a 
rror is actually produced in temperature assay in many cases), it is prescribed by the 
rrangement considered that the length is generally the maximum, and the still more nearly optima 
rrangement for the temperature of 37 ** is also shown. 

f it is a specialist, it is clear that the complementary probe corresponding to the 
I igonucleotide probe of each specification can, of course, also play the same role as capture or 
detection probe. This invention follows and is extended even to the method of using the probe 
xplained below, the probes which have complementary arrangement, and these complementary 
equences. 

he theme of this invention is a probe which has the nucleotide sequence chosen so that the above 
entioned requirements might be satisfied. Especially this invention distinguishes between variou 
Mel es according to the concomitant use, and if it is required, It is related with the new probe 
hich even makes it possible to identify various HLA DQ singularity (naming of an HLA system 
actor, 1995, Bodmer Julia G et al., TissueAntigens, 1995 and 46, 1-18) known by today, 
specially the nucleotide probe of this invention is chosen from what is shown below (arrangement 
hows 5' end ->3' end from the left to the right.). An alphabetical letter expresses the nucleotid 
or base) by the usual naming. The arrangement of an underline part expresses the optimal 
rrangement under the desirable operating condition concerning this invention. Therefore, the 
robe can contain at least 1 chosen from bases other than an underline part, or two another bases 
urther including the arrangement of an underline part. That is, according to a case (saving the 
ontinuity of the arrangement, of course), 1 or two another bases can be included in 1, two 
nother bases, or 3' end, and one another base can be included in 5' end at one an another base 
nd 3' end at 5' end. It is actually publicly known for the length of the probe used according to 
he operating condition which makes it possible to change hybridization bond strength, such as 
haracter of hybridization, washing temperature and hybridization, and/or a washing buffer, to be 
d justed. It is thought that the introduction to the probe of a modified base (for example, 
nosine) plays the same role. Especially the probe of this invention is chosen from the following 
rrangement (the singularity recognized is shown to each probe), or those complementary 
rrangement. 

fG CGT TAT GTG ACC AQA 

26B) : This recognizes DQBI 06011, 06012, and 0301 and 0304 singularity. ; 

3 TG CGT CTT GTG ACC AGA 

26C): DQBI 0602, 0302, and 03032 singularity; 
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TT CTT GTA ACC AGA CAC AT 

26D) : DQB1 0603, 0604, 0607, and 0608 singularity; 

: GT CTT GTA ACC AGA TAC AT 

26F) : DRQBI 06051, 06052 and 0606, and 0609 singularity; 

? GT CTT GTG AGC AGA AGC A T 

26E) : 0201 and 0202 singularity; 

?G ACC GAG CTC GTG CGG GOT G 

23A) : DQB1 0401 singularity; 

I TAC CGG GCA GTG ACG C 

49A) : DQB1 0501 singularity; 

1 ACG CCG C TG GGX CCG CCT G 

55A) : DRB1 0301, 0302, 03032, 0304, and 0305 singularity; 

3 ACG CCG CTG OGQ CCG CCT G 

55' A) :DRB1 0301, 0302, 03032, 0304, and 0305 singularity; 

3 GAG GGI A CC CIG GCI GA G T 

70A) : DRB1 0602, 0603, and 0608 singularity; 

3 GAG GOG ACC CGG GCG GA G T 

70' A) :DRB1 0602, 0603, and 0608 singularity; 

r CG GTQ GAP ACC QTA TQC AQA C 

70B): DRB1 0401 and 0402 singularity. 

he probes of this invention are also the probes 23a, 23B, 26c, 26f, 370, 37a, 45a, 57D, 57E, 57F 
nd 70C which define those nucleotide sequences below again, and the singularity which they 
ecognize is shown in attached Table 4. 

f course, if it is a request, as shown in Tables 1 and 2 to attach, other probes used as an 

dditional probe can perform distinction between a certain fixed singularity. 

he new probe of this invention also contains again the probes HRP1 and HRP2 explained below. 

n the arrangement of the above-mentioned oligonucleotide probe, I expresses inosine. 

n order to raise inosine by making still more unstable the hybrid for which this probe forms the 

i st i net ion ability of a probe with the nucleic acid sequence which is not the same as strictly a 

he thing of the examination target in the sample which has this probe, It is a nucleotide of non 

ature used with the probe of this invention of a certain kind. 

he arbitrary names containing the characters (HRP1 etc.) in which the number was attached to the 

umber or the back that the character was attached to back, such as 23A, 26A, and 26B, in the 

tatement of this invention, Although the whole (thing containing another bases other than a thin 

ncluding only the arrangement of an underline part and further 1, or two underline parts) probe 

efined in this way is shown, in the following experiment portion and an attached table, these 

ames show only the probe which has the optimal arrangement of an underline part. 

he theme of this invention is the method of determining selectively at least DQB1 typing of the 

ucleic acid which exists in a sample again. In this method, hybridization with the 

I igonucleot ide probe of this nucleic acid in a sample is examined in accordance with a publicly 
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nown method, the examination from which hybridization is effectively observed at a single 
emperature equal to 37**2 ** is chosen as a positive examination, and this oligonucleotide probe 

TG CGT TAT GTG ACC AGA ( 2m. 
GTG CGT CTT GTG ACC AGA (26C), 
GT CTT OTA ACC AGA CAC AT (26D), 
C GT CTT GTA ACC AGA TAC AT (26F), 
C GT CTT GTG AGC AGA AGC A T (26E), 
GG ACC GAG CTC GTG CGG GOT G (23 A), 
G TAC CGGGCAGTGAC G C (49A), 
G ACG CCG CTG GGI CCG CCT G<55A1 
G GAG GGI ACC CIG GC1 GA G T f 70A). 
T CG GTG GAC A CC GTA TGC AGA C (70B), 
GG ACC GAG ITI GTG CGG GOT G (23.1 
C AAC GGG ACC GAG IG1 GTG CG (23B), 
G TG CGT CTT 1TG ACC AGA TA (26ol. 
CG T CTT GTA ACC AGI TAC AT (26f), 
T AAC CPA GAA GAQ TAC GTG C (37C), 
C GAG GAI GAC GTG CGC TT (37a), 
GC GAC GTG IAI GTG TAC CG(45a), 
G G GG ICH CCT IAC GIC GAG TAC T (57D), 
G GG CCG CCT 1AC ICC GA G(S7E1 
G GG CCI CCT GCC GCC GA f S7FI 
s the foi lowing : TG GAG GGG GCC CGG GCG TCG G (70C>. 

r including at least one probe chosen from the group which comprises those complementary 
equences, this probe may contain at least 1 or two bases which are chosen from bases other than 
n underline part further including the arrangement of an underline part, holding the continuity 
f arrangement so that I may be understood. 

specially this invention about the above-mentioned method in this method. - At least one of the 
robes 26D, 26E, 49A, 70A, and 70B. - At least one of at least one of the probes 26E, 49A, 70A, 
nd 70B, - and/or at least one of the probes 57D, 57E, and 57F, 1, and/or the probes 23a, 23B, 
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6c, 37C, 37a, 45a, and 70C is used. 

n the above-mentioned method, this invention is the nucleic acid and the following probe 
ample further again. : ACC AQA CAQ ATC TAT AAC CG 



26A); DQB1 singular ity: 0501 recognized, 0502, 05031, 05032, 0602, 0604, 0607 and 0608; 

X5 CCT GTT GCC GAG TAC T 

57A) ; DQBI s i ngu I ar i ty :0501 recognized, 0604, 06051, 0606, 0608 and 0609; 
: GG CCT AGC GCC GAG TA C T 

57B) ; DQB1 singular ity: 0502 and 0504 which are recognized; 

X 5G CCT GAT GCC GAG TA C 

57G) ; DQB1 singular ity: 05032 recognized, 0602, 0603 and 0607; 
3C GAC OTP GAP PTP TAC ffi 

45A) ; DQB1 singular ity: 0301 and 0304 which are recognized; 

GAG PAG GAC GTG CGC TT 



37A) ; it is related also with the method of examining at least one hybridization of DQBI 

ingular ity: 06011 recognized and 06012;, or those complementary sequences. 

n the above-mentioned method, especially this invention relates to the method of using it 

ombining three probes [ at least one ] 57D, 57E, and 57F of the probes 57A, 57B, and 57C. 

f course, the examination chosen is as having described above still more noting that it is 

ositive. 

n the method of this invention, the hybridization conditions used are conditions beforehand 
ecided to produce at the single temperature which the hybridization with each probe chose, only 
hen a target includes the thing of a probe, and completely complementary arrangement so that 
I early. The easy usual experiment can determine these conditions. It is the nucleic acid which 
xists in a sample and includes the polymorphism field of an individual HLA DQ gene as well as a 
arget. 

f it is a specialist, the various probes which can be used by this invention method according to 
he selected art, It is understood easily that they may be any of the probe combined with the 
igand which meant making easy combination to the probe or solid support by which the sign was 
arried out, or the probe already combined with the solid support. In particular, in accordance 
ith the publicly known method, it may fix on the solid support, or fixes, and a probe can be use 
s a capture probe in that case. 

ccording to the specific mode, a hybridization examination is done using the probe above- 
entioned as a capture probe, i.e., the probe combined with the solid support, 
n order to show the possible existence of the nucleic acid combined with the solid support by 
ybridization with a given capture probe, the field of the target except being recognized by this 
apture probe and the detection probe which can carry out hybridization and by which the sign was 
arried out can be used. In particular, it is the following (an underline part is equivalent to 
he minimum arrangement, as mentioned above.). 

3G ACG GAG CGC GTG CG (HRPI), 

1 ATC TAT AAC CGA GA (HRP2), 

:GC TTC GAC AGC GAC GTG G fflRP31 



t is possible to use the detection probe ** chosen. 
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f attached Table 1 is seen, it can be easily determined in these detection probes in which to be 
sable with a given capture probe. 

ccording to this invention method, identification of allele can be presumed from the coupled 
ode Is of a series of probes with each probe respectively specific into the portion from which a 
LA DQ gene differs. If the typing method which uses the oligonucleotide of this invention as a 
ase by choosing some probes is a request, it will enable identification of all the DQB1 alleles, 
ven if new allele is discovered, it will become possible for these to be published by record of 
lass II HLA arrangement, and for this to enable renewal of a set of the specific probe by anothe 
robe, therefore to be adapted for detection of arbitrary new alleles in the method, 
n order to rationalize perfect class II HLA typing, it being possible in the first place is 
erforming the first DQB typing process that enables identification of the main HLA DQB 
ingularity by use of a fixed number of probes first. 

or many clinical uses, this process comes out enough and there are many a certain things, 
owever, this invention also permits the second process of DQB typing which enables recognition o 
II the HLA DQB singularity publicly known by today with many probes. 

na lysis of the HLA DQB singularity by the typing method which uses the oligonucleotide of this 
nvention as a base, As what is replaced with serology, it can be used at the histocompatibility 
aboratory for the usual DQB typing, Typing of a kidney donor with DQB typing of the patient in 
he list of names which are waiting for the kidney transplantation especially, or possibility, 
yping of the donor who may not have DQB typing and its family, or relative of the leukemia 
atient who is planning a bone marrow transplantation, Large-scale DQB typing for the bone marrow 
onor I i st-of-names creation as a volunteer can be performed, or the relevance of the illness in 
or the application to preventive medicine or real father investigation, and other legal checks 
for example, insulin dependent diabetes mellitus) and an HLA system can be determined, 
he organization of every mold containing HLA DQB nucleic acid can use it as a sample in this 
nvention method. The fragment (DNA or RNA) of the nucleic acid obtained after chemical or 
nzymatic cutting etc. of the nucleic acid which exists in a sample can also be used. However, th 
mplification preliminary process of DNA or RNA should be performed actually, 
ach kit for HLA DQB1 typing is also the theme of this invention. This kit The following 
robe:26B, 26C, 26D, 26F, 26E, 23A, 49A, 55A, 70A, 70B, 23a, 23B, 26c, One or more probes chosen 
rom 26A, 57B, 57C, 37A, 45A, 57A, and HRP3 can be further included including at least one of 26f 
7C, 37a, 45a, 57D, 57E, 57F, 70C, HRP1, and the HRP2. 

f course in this invention method and a corresponding kit, the shown probe can be replaced by 
hose complementary sequences. 

specially this invention relates to the kit which contains at least one of the probes 45A and 37 
y the fo I lowing probe (especial I y capture probe) :26B, 26G, 26D, 26E, 26F, 23A, 49A, 55A, 70A, 
OB, 26A, 57B, 57C and 57A, and request. This kit can contain further one or more detection probe 
hosen from HRP1, HRP2, and HRP3. 

gain this invention At least one of the fol lowing:-probes 26D, 26E, 49A, 70A, and 70B. - Or at 
east one of the probes 26E, 49A, 70A, and 70B. - And/or, it is related with the kit containing a 
east one of at least one of the probes 57D, 57E, and 57F, - and/or the probes 23a, 23B, 26c, 
6f, 37C, 37a, 45a, and 70C. 

specially this invention relates to the kit containing following probe :23a, and 23B, 26c, 26D, 
6E, 26f, 37a, 37G, 45a, 49A, 57A, 57B, 57C, 57D, 57E, 57F, 70A, 70B and 70C. 
he information collected by use of these probes is used for the determination of typing by the 
stab I i shed typing plan in consideration of the knowledge of the HLADQB type which ranked second 
nd was written in the probe and list which were used, and/or the subtype of relation. This work i 
implified by use of the table directly shown as a function of the positive reaction 
hybridization) which can accept a typing plan, i.e., a type, and/or a subtype. The example of a 
yping plan is shown in attached Tables 3 and 5. 

he probe used by this invention is an oligonucleotide (OSS) specific in the arrangement which ca 
e specifically combined with those complementary sequences under relevant conditions. The probe 
s called OSA when a certain specific probe can use it for identification of the only probe. That 
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s, it is an oligonucleotide specific to one allele. As already described above, in one probe, 

pecific DQB allele cannot be identified by itself. 

ome definitions of term used by this invention are shown below. 

Genotype" means the feature of each opposite genome as the "phenotype" which is a gene express io 
roduct, especially each feature shown by analysis of protein. 

Allele" shows another various molds of the same gene, and shows a difference on the level of a 
ucleic acid sequence. These differences are shown by the level of DNA, the level of RNA, and the 
eve I of translation in those protein. 

Polymorphism" is characterized by the diversity which one group is brought by existence of the 
llele from which the same gene differs. 

he "oligonucleotide" used on these specifications shows a primer, a probe, or the nucleic acid 
ragment that must be detected. An oligonucleotide can be prepared by the suitable arbitrary 
ublicly known methods. 

ables 1-4 to attach are referred to in explanation of this invention and the following experimen 
ortions. The same probe names (26A, HRP3, etc.), It should be cautious of the ability of not on I 
he arrangement (when it is the above-mentioned explanation) chisel that can specify some probes 
ut the arrangement (in the case of the following example and Tables 1-4 to attach) corresponding 

0 the minimum arrangement of an underline part to be shown by showing the minimum arrangement of 
n under I ine part. 

he arrangement of DNA of various alleles of the DQB gene by specifying the position of the 
utation corresponding to the amino acid mutation (it specifies in single-character code) 
xpressed to Table 2 in attached Table 1 about the selected consensus sequence which is DQB 1*0501 
s expressed. The mutation of DNA may be non-silent mutation, i.e., the mutation which brings 
bout change of amino acid by the translation. 

n typing of various alleles, in a large majority with that clearly right. Although the mutation 
n DNA equivalent to non-silent mutation is used in very many cases, it is possible by 
istinguishing between two dramatically similar alleles, for example to detect silence type 
utat ion. 

t is known for literature publicly known by today, and the nucleotide and amino acid sequence of 
QB1 gene about all the announced alleles are shown in Tables 1 and 2. 

able 3 to attach summarizes correspondence between the singularity recognized to be probes, and 
hen the rectangular head of a certain sequence is applied black, it means that the singularity 
hich mentioned this in this sequence is recognized by the probe of the column of correspondence, 
ttached Table 4 reproduces correspondence between a probe and HLA DQB1 singularity, and shows 

1 lent mutation or variation amino acid further, 
he following example explains this invention. 

xample 1: The various probes combined with the I igand which promotes the combination to a solid 
upport were produced. The used I igand is Aminolink2 (the product made by Applied Biosystems, the 
ef erence number 400808) . 
t is a compound of marketing to say. 

oupling to the oligonucleotide of I igand follows the following general protocol, and is 

n oligonucleotide is compounded according to a manufacturer's protocol using phosphor friend 
A I TO chemicals on the automatic 381 A device made from Applied Biosystems. If composition of an 
I igonucleotide is completed, the phosphor friend DAIT0 I igand dissolved in anhydrous acetonitril 
y the concentration of 0. 2M will be put on the position X of a synthetic machine, and I igand wi I 
e added by 5' end of an oligonucleotide according to a standard automatic composition protocol, 
mong a 33% ammonium hydroxide solution and after performing deprotection at 55 ** overnight and 
erforming ethanol precipitate at -20 ** subsequently, modified oligonucleotide (what was combine 
ith I igand) is dried under a vacuum, and 1 ml of water is made to absorb, 
t is Brown lee RP18 column (10 mm - 25 cm) about the oligonucleotide with which 5' end was 
mbel I ished. 

he upper opposite phase high performance liquid chromatography refines. 
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onditions: A part for 4. 6 ml of rates-of-f low/ 10% of inclination -> 35% of buffer solution A, - 
30 minutes; 35% of ] 100% of buffer solution B. Tr i ethy I ammon i urn acetate (TEAA) of A:0. 1 mo I of 
-minute buffer solution, The CHgCN example 2 of A+50% of the buffer solution of B:50% of pH 7 
uffer solution: Production of a detection probe It is used like Example 1, It is activated and 
he horseradish peroxidase (Boehringer Mannheim413470) of the 1.25x10 ~ 7 mol (5 mg) in the 0. IM 
odium-borate buffer solution (pH 9.3) of 200microl is made to absorb the dry oligonucleotide, 
efining protocols are the same. Conjugate is saved at tris-HC1 buffer solution (pH 7) which 
ontains 40% of glycerol at -20 **. 

xample 3: Amplification of target DNA PCR performs amplification using the following primer. 

Primer 1 : 5' C ATG TGC TAC TTC ACC AAC GG 3* 
Primer 2 : 5* CTG GTA GTT GTG TCT GCA CAC 3' 

able 1 shows these primers under the name of DQBAMP-A and DQBAMP-B. 

xample 4: To the well of a microtiter plate (Nunc 43454). Capture oligonucleotide solution 100mu 
f the given DQ singularity of the concentration of 10 - 400nM in 3xPBS (NaCL of 0. 45M, sodium 
hosphate of 0. 15M, pH 7) is put in (one a capture oligonucleotide /well comparatively), 
herefore, many wells of the same like as a capture probe required for typing are used. A plate i 
ncubated at 2 hours or a room temperature at 37 ** for 15 to 22 hours. 

n all the cases, in order to check an amplification process and a detection process, positive 
ontrast is added. The capture probe used as positive contrast (it is considered as C+) exists on 
II the alleles publicly known by today. The arrangement is as follows. 

'GAG TAC TGG AAC AGC CAG AAG GA3' A capture probe is used as negative contrast (it is considered 
s C-). :5'TAT GAA ACT TAT GGG GAT AC3' whose arrangement is as follows. A plate is washed 3 time 
y PBS Tween (NaCL of 0. 15M, sodium phosphate of 0. 05M, pH 7; 0.5% Tween 20 (MERCK822184)) of 
OOmicrol. Amplification products are denaturalized by NaOH of 2N of 10microl for 5 minutes at a 
oom temperature, this solution — 2N acetic acid of 10microl — subsequently — 2. 3 ml of 
ybridization buffer solution (sodium phosphate of PEG:0. 1M. ) NaCI of pH 7 and 0. 5M, 0.65% of 
ween 20, sperm DNA of a 0. 14mg/ml salmon (SigmaD9156) , PEG 4000 (Merck 807490 2%) and the 0. 25-m 
etection probe by which the sign was carried out (oligonucleotide peroxidase conjugate) 
equential addition is carried out. A final solution is distributed to each well at a rate of 0.1 
I /well. A plate is incubated for 60 minutes at 37 **. A plate is washed 3 times by PBS Tween o 
OOmicrol. the 0PD buffer solution (the citrate of 0. 05M. ) of an alt. phenylenediamine (0PD) 
ubstrate (Cambridge Medical Biotechnology reference number 456) Na 2 HP0 4 of 0. 1M and 100micro of 
hings I of the 4mg [/ml ] concentration in pH 4.9 are added to each well, and hydrogen peroxide 
f the 30 time volume diluted to 1/1000 just before use is added. Enzyme activity is blocked by 1 
2 S0 4 of 1 OOmicrol after the reaction for 20 minutes, and it reads at 492 nm. 
xample 5: Ten DNAs are amplified in accordance with the PCR method. Subsequently, it types, 
enerally the protocol of typing follows the above-mentioned thing. Hybridization is performed in 
ccordance with a sandwich technique. 

n the protocol of typing, detection probe HRP1, HRP2, or HRP3 are used according to the above- 
entioned capture probe and case. 

he indicated method enables typing of ten examined DNAs. Some typing results are considered as 
xplanation and shown below. 

ase No. 1 : Probe 0Dx1000 (492 nm) . 26A 15 49A12 57B38 57c12 37A12 26B100 26C1309 26D10 26F 18 
0A32 26E **** 55A 316 70B12 23A 13**** mea ns saturation, 
esult: A patient is DQB1*0201, 0202/0302, or 0303. 

ase No. 2 : Probe 0Dx1000 (492 nm) . 26A 887 49A12 57B459. 57c 11 37A5726B80 26C10 26D14 26F 10 
0A14 26E11 55A11 70B688 23A 302 result: Patients are DQB1 *0502/0401 . 

xample 6: Although the same procedure as the method of a statement is followed in the Example 5, 
he capture probe enumerated to attached Table 5 is used. 
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HLA-DQB 5t-f tf 


1 


C+, 700,870.260,57* 


HLA-DQB1*05031/D604 


2 


C+, 70C. 578, 57C, 70A. 26c 


HLA-OQB1"0502 / 0602 


3 


C*. 57C, 70A. 26D, 57E, 45a 


HLA-OQB1"0603/0301 


4 


C+, 7QC, 49A, 57A, Z3B, 70B 


HIA-DQB1-0501/0402 


5 


C+ l 57E,45a,26c57F 


HLA-DQB1*0301/0302 


, 6 


C+. 26c. 2BE, 57E 


HU-DQB1*0201 / 03032 


7 


C+, 26D. 57Ai 26f 


HLA-DQB1*Q604/0609 


8 


C+, 70C. 57B, 45a. S7F 


HLA-OQB1*Q502 / 0304 


J> 


C+, 570. 37a, 70B, 23a 


HLA-OQB1*0601/0401 


10 


C+. 37C. 57B. 57C, 70A. 25c 


HU-DQBr0504/0SO2 



Translation done. ] 
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